Purpose. To evaluate the implementation of intervention components of the Louisiana Health study, which was a multicomponent childhood obesity prevention program conducted in rural schools.
PURPOSE
The Louisiana Health study was a large-scale, multicomponent, schoolbased health promotion program designed to test the efficacy of two schoolbased childhood obesity prevention interventions. It was one of several school-based obesity prevention programs. The results of these schoolbased programs have varied in terms of outcomes, with some, but not all, reporting weight changes. 1 Process evaluations serve a number of functions for an intervention, including monitoring its progress, assessing implementation, and explaining the results. [2] [3] [4] However, few school-based obesity prevention studies have conducted a process evaluation. 5 The main purpose of the current manuscript is to describe the development of the process evaluation measures for the Louisiana Health study, which was conducted in rural Louisiana schools performing below state academic levels. The process evaluation was specifically designed to assess the implementation and quality control of the three study groups in the Louisiana Health study. A secondary purpose is to describe the fidelity of the intervention after the initial implementation.
METHODS

Design
The 28-month study compared the effectiveness of a dietary environmental intervention and a dietary + Inter-net behavioral intervention to a notreatment control group to prevent excess weight gain in 4th-6th-grade students. The study enrolled 2101 students in 17 school clusters. There were 10 schools in the dietary environmental intervention, 14 in the dietary + Internet behavioral intervention, and 9 in the control group. A more in-depth description of the Louisiana Health study and its dietary environmental (previously 6 labeled ''Primary'') and dietary + Internet behavioral (previously 6 labeled ''Primary + Secondary'') programs can be found elsewhere. 6 Informed consent was obtained from the parents, and assent was given by the students who participated in the study. The study was reviewed and approved by the Institutional Review Board of the Pennington Biomedical Research Center.
Sample
The classroom teachers (n 5 232), physical education (PE) teachers (n 5 53), and food service managers (n 5 33) completed the questionnaires, and trained observers (n 5 9) conducted observations of the classrooms and cafeterias. Specifically, the classroom teachers completed the Intervention Questionnaire (IQ), the PE teachers completed the PE Questionnaire (PEQ), and the food service managers completed the Food Service Manager Questionnaire (FSMQ). Trained observers conducted the Classroom Observation (CO) and School Nutrition Environment Observation (SNEO; observation of the cafeterias). The trained observers were Louisiana Health research staff members. These individuals received detailed instructions on how to conduct the observations, including understanding the purpose of the evaluations, where to locate specific items in the classrooms and cafeterias, and how to be unobtrusive. The observers were trained by more senior Louisiana Health staff members who had previous experience conducting process evaluations. All teachers and food service managers were assessed, and all cafeterias at each school were observed. However, only one classroom per grade was randomly observed because of logistical constraints. Teachers and cafeteria staff were not informed when observations would take place.
Measures
All process measures were created after the baseline assessment of participants, which occurred from August through December of 2006. Each measure was initially created by the primary author and then a Q-sort 7 of these initial items was conducted by eight Louisiana Health research staff members. The Q-sort is a method of item selection in which a respondent is given each item on a scale and sorts the items into piles of prespecified categories. The Q-sort resulted in the elimination of items from several measures, and these item-reduced instruments were subsequently used in the process evaluation that was conducted in April and May of 2007. The reliability and validity of the instruments were assessed after the process evaluation data were collected.
Each process evaluation instrument included items that were relevant and representative of program components assessed. The questionnaires were designed to gather self-reported data from teachers and food service managers on program implementation. The observations were created to provide objective assessments of program implementation in the classrooms and cafeterias. All instruments were scored by summing the items within a subscale.
Physical Education Questionnaire. The scale assessed the activities occurring in PE class. The dietary environmental subscale assessed for the implementation of the Sports, Play, and Active Recreation for Kids (San Diego, California) curriculum. The control items pertained to typical PE activities. The 6item Likert-type scale was scored 0 (strongly disagree) to 4 (strongly agree).
Intervention Questionnaire. The scale assessed for activities in each study group that should be occuring according to the study design. There were dietary environmental, dietary + Internet behavioral, control, and general (commonly used teaching strategies) subscales. The 28-item Likert-type scale was scored 0 (strongly disagree) to 4 (strongly agree).
Food Service Manager Questionnaire. This scale assessed for food preparation styles in the cafeteria. The recommended subscale assessed for Louisiana Health suggested alterations and the nonrecommended subscale assessed for common but unhealthy practices. The 24-item Likert-type scale was scored 0 (strongly disagree) to 4 (strongly agree). 
School Nutrition Environment Observation.
The SNEO assessed the cafeteria environment. The recommended subscale was composed of items related to the suggested alterations to the cafeteria environment. The nonrecommended subscale assessed for unhealthy elements. The 56-item scale was scored Yes (1) or No (0).
Analysis
Items from each scale were eliminated if there was less than 75% agreement on the Q-sort. The subsequent reliability testing was performed on the Q-sort item reduced scales. Interrater agreement on the Q-sort was assessed using Gwet's AC1 statistic. 8 Internal consistency was assessed using Cronbach a coefficients. The instruments were considered to be adequately reliable if the overall reliability was §.60. 9,10 Fidelity of the IQ was assessed through analysis of variance (ANOVA), and Kruskal-Wallis ANOVA (x 2 ) was used for the other measures. All statistical analyses were performed using SAS software, version 9.1 or 9.2 (SAS Institute Inc., Cary, North Carolina), and SPSS software, version 16.0 (SPSS Inc., Chicago, Illinois). Results were considered significant at an a level of p , .05.
RESULTS
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Physical Education Questionnaire
The Q-sort did not result in any item's being eliminated from the PEQ, which consisted of three dietary environmental and three general items. The interrater reliability (AC1 5 .25) did not meet the reliability criteria. Therefore, this scale was deemed too unreliable to be used in the study and no further analyses were conducted utilizing it.
Intervention Questionnaire
Based upon the results of the Q-sort, four items were eliminated from the IQ, which left six dietary environmental, nine dietary + Internet behavioral, five control, and four general items. The interrater reliability (AC1 5 .75) and internal consistencies (a 5 .77-.85) for all subscales met the criterion for satisfactory reliability.
Food Service Manager Questionnaire
Only one item was eliminated from the FSMQ after the Q-sort, leaving 13 dietary environmental and 10 general items. The interrater reliability (AC1 5 .94) and internal consistency (a 5 .76) for the recommended subscale met the criterion for satisfactory reliability.
Classroom Observation
The Q-sort and Cronbach a resulted in nine items being removed, leaving three dietary environmental and four control items. The interrater reliability (AC1 5 .89) and internal consistencies for both subscales (a 5 .63 and .60) met the criterion for satisfactory reliability.
School Nutrition Environment Observation
There were six items excluded based upon low agreement from the Q-sort, and 25 additional items were eliminated based on extremely low response rates (,50%). The final scale therefore consisted of 23 recommended and 2 nonrecommended items. The interrater reliability (AC1 5 .89) and internal consistencies for both subscales (a 5 .73, .63) met the criterion for satisfactory reliability.
Fidelity
It was expected that teachers/food service managers in their respective study groups would score higher than teachers who were not in that study condition on all questionnaires. Teachers delivering the dietary envi-ronmental intervention had higher mean scores (F [2, 176] 5 45.1, p , .001) on the dietary environmental subscale of the IQ compared to control teachers (Figure) . Teachers receiving the dietary + Internet behavioral intervention scored higher (F [2, 178] 5 40.5, p , .001) on the dietary + Internet behavioral subscale compared to teachers not receiving the intervention. There were no differences between the groups on subscales assessing implementation of control intervention or general teaching practices. For the FSMQ, no significant intervention group mean differences were found.
It was expected that scores would be higher on dietary environmental/recommended subscales for intervention classrooms/cafeterias compared to control groups on all observations, with no differences on control/nonrecommended subscales. For the CO, intervention classrooms received significantly higher mean scores than control classrooms (x 2 5 17.7, p , .001) on the dietary environmental subscale. For the SNEO, intervention cafeterias received significantly higher mean scores on the recommended subscale than cafeterias in the control group (x 2 5 10.6, p 5 .005). Although there was overall significance (x 2 5 6.1, p 5 .048) for the presence of differences in the nonrecommended subscale, no significant pair-wise differences were found (Figure) .
DISCUSSION
Summary
This paper describes the first attempt to establish process measures for prevention programs delivered in rural schools performing below state academic standards. 6 Five measures were developed to assess the internal validity of the Louisiana Health study. The reliability of each measure was assessed through interrater reliability and internal consistency. One entire measure (PEQ) and the subscale from one other (FSMQ) were eliminated because their reliability coefficients fell below acceptable standards. After elimination of the PEQ, four reliable measures (IQ, FSMQ, CO, and SNEO) For individual use only. Duplication or distribution prohibited by law.
containing nine subscales were tested. In order to determine if the study was being implemented according to the study design, study group differences on the four measures were assessed. The significant study group differences for the IQ, CO, and SNEO in the expected direction suggested that Louisiana Health had evidence of program fidelity. Despite fidelity in terms of the classroom and the cafeteria environment, one area of improvement lies with the implementation by the food service managers. These managers reported similar cooking styles regardless of the intervention condition.
Limitations
The small sample size for cafeteria measures was a limitation of the study. This was due to the fact that there were only a limited number of food service managers and cafeterias eligible to be assessed, and missing data lowered this number. In addition, we assumed the environmental nature of the program would allow it to reach all children. Although this is likely because the intervention took place daily in the cafeteria and classrooms, there are no data supporting this assumption.
Significance
Our study is significant because it reports on the development of process evaluation methods for school-based obesity prevention programs that were implemented in rural schools performing below state academic standards. Although many school-based programs have been conducted, 1 few have performed a process evaluation. 11 Our approach to process evaluation included conducting observations, ad- For individual use only. Duplication or distribution prohibited by law.
ministering questionnaires, developing measures that could be administered across study groups, and assessing reliability. These methods can be utilized in developing future process evaluation measures and expanded to assess other areas of process evaluation, such as dose and reach. 4 As stated above, school-based obesity prevention programs have infrequently resulted in weight changes between active prevention programs and control groups. 11 These findings may be due to lack of proper implementation of the interventions, in terms of dose, fidelity, or reach. 5 The process measures that were developed in this study will be used to help explain the outcomes of the Louisiana Health study. We have shown that, at least initially, the program is largely being conducted according to intervention design. If we continue to see differences in the expected direction, it will provide evi-dence of program integrity and would increase the likelihood that any effects are a direct result of the intervention. 3 
